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Three-dimensional Theoretical Model in Think Tank DIIS
Abstract
With the in-depth exploration of think tank construction, the rational development of think tanks and the
output of high-quality research results have received increasingly attention in China. Nevertheless, the
existing think tank research generally focuses on the part of the think tank problem, and it lacks the
systematic thinking and cognition of the whole process of think tank research. To this end, based on the
principle of think tank Data-Information-Intelligence-Solution (DⅡS), this study proposes a threedimensional theoretical model of think tank DⅡS from the perspectives of research process, think tank
orientation and method tools. Furthermore, the proposed model is analyzed from different views,
including the main view of the research process and think tank orientation, the top view of the research
process and method tools, and the left view of the method tool and the think tank orientation. Through
the research, this study aims to explore the systematic methodology of think tank research and make
contributions to the construction of high-quality think tank in China.
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the whole process of think tank research. To this end, based on the principle of think tank Data–Information–
Intelligence–Solution (DIIS), this study proposes a three-dimensional theoretical model of think tank DIIS from the
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clearly pointed out in the Report to the 19th National Congress of the CPC the necessity to strengthen the construction
of new think tanks with Chinese characteristics.
Driven by these policies and documents, think tanks in
China are flourishing, with a larger number and scale as well
as an explosion of research findings. With the in-depth exploration of think tank construction, the central government
has increasingly emphasized the rational development of new
think tanks with Chinese characteristics and the output of
high-quality research results. However, existing research
usually focuses on a specific aspect of think tank and suffers
from fragmentation and a lack of systematic thinking and
cognition about the whole process [1]. Pan [1] first deeply
reflected think tank research methodology from the perspective of “Data–Information–Intelligence–Solution (DIIS)”
based on the general rules of think tank research and proposed the think tank DIIS theory and methodology, which are
oriented by Problem, Evidence, and Science to address these
problems. On this basis, Pan et al. [2] further studied the think
tank DIIS theory and methodology and the DIIS quality
standards of think tank report, applied the DIIS theory and
methodology to science and technology assessment, and
proposed the DIIS approach of science and technology assessment [3].
Think tank DIIS theory and methodology combine the
general rules of think tank research, systematically analyze
the research process of think tanks, and provide a scientific
method for think tank research in China. For further exploration of the systematic theory and methodology of think tank
research, in this paper we proposed the DIIS threedimensional (3D) theoretical model on the basis of DIIS
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Since the 18th National Congress of the Communist Party
of China (CPC), the central government has attached great
importance to the construction of think tanks and put forward
a series of new concepts and ideas. In December 2012, Xi
Jinping, General Secretary of the CPC Central Committee,
pointed out in the Central Economic Work Conference that
“we will improve the consultation system on decisionmaking and give full play to the important role of the united
front in consultative democracy.” In November 2013, the
“Decision of the CCCPC on Some Major Issues Concerning
Comprehensively Deepening the Reform” issued by the
Third Plenary Session of the 18th Central Committee of CPC
clearly stated that “we will strengthen the building of new
types of think tanks with Chinese characteristics, and establish and improve the consultation system on decisionmaking.” In January 2015, the central government issued the
“Opinions on Strengthening the Construction of New Types
of Think Tanks with Chinese Characteristics,” which stated
that we should “effectively strengthen the construction of
new think tanks with Chinese characteristics and give full
play to the important role of think tanks in the governance of
China.” In May 2016, Xi pointed out at the Symposium on
Philosophy and Social Sciences that “think tank construction
should focus on improving research quality and promoting
content innovation.” In February 2017, the 32nd meeting of
the Central Leading Group for Comprehensively Deepening
Reform reviewed and adopted the Plan for the “Construction
of a National Science and Technology Decision-making
Consultation System,” which made it clear that China will
establish top think tanks for science and technology
decision-making. In October 2017, the General Secretary
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theory and the three dimensions of research process, think
tank orientations, and methods and tools, in order to contribute
to the construction of high-quality think tanks in China.

1 Overview of the theoretical model of think
tank DIIS
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Based on the idea of think tank DIIS theory [1], research on
think tank can be carried out from three dimensions: research
process, think tank orientations, and methods and tools,
which are described in detail as follows.
(1) Research process: The study of think tanks includes the
four links of DIIS theory and methodology. First, various data
and phenomena related to the problem are collected (data
collection, Data). Second, professional data mining, organization, and analyses are carried out to create objective cognition and knowledge (information disclosure, Information).
Next, the wisdom of relevant experts and researchers is introduced to judge the cognition (comprehensive judgment,
Intelligence) to gain new insights, frameworks, and ideas.
Finally, solutions or policy recommendations are put forward
oriented by Problem, Evidence, and Science (solution formation, Solution). Ultimately, a high-quality and constructive
think tank research report is provided for macroscopic
decision-making.
(2) Think tank orientations: The study of think tanks follows its basic principles that it is oriented by Problem, Science, and Evidence [4]. Specifically, the Problem orientation
requires think tank researchers to start with analyzing problems, which can be realistic or potential major problems of
strategy and policy. Evidence orientation requires wellfounded arguments supported by persuasive objective facts,
scientific evidence, and data. Science orientation means that
researchers should follow scientific laws, adopt scientific
research methods and tools, and carry out scientific, comprehensive, and systematic research on comprehensive and
complex think tanks.
(3) Methods and tools: The research methods and tools of
think tanks are divided into quantitative, qualitative, and
comprehensive analyses. Specifically, the quantitative analysis methods and tools are used to carry out quantitative
research on think tanks by describing the numeric values and
patterns of the objects. The qualitative analysis methods and
tools are used to conduct qualitative research on think tanks
by abstracting and summarizing the characteristics and patterns of think tank research objects. The comprehensive
analysis methods and tools are used to conduct a comprehensive study on think tank research objects by integrating
quantitative and qualitative analyses.
Based on the above three dimensions, a 3D theoretical
model of think tank DIIS is established (Figure 1). The model
is based on the three orientations, four research links, and
three types of methods and tools used for think tanks. Under
the guidance of systems theory, dialectics, and cybernetics,

and in combination with the characteristics of think tank
research, association analysis of think tanks is conducted
with appropriate methods, which is integrated with multidisciplinary information and expert wisdom to continually
acquire new knowledge. In these ways, comprehensive and
systematic feedback loop and judgment are achieved to form
a solution that integrates objective information and collective
wisdom.

Figure 1

The 3D theoretical model of think tank DIIS

From different perspectives, the 3D theoretical model of
think tank DIIS can be divided into three views. The front
view is the quadrant of research process–think tank orientations, consisting of the two dimensions of research process
and think tanks. The top view is the quadrant of research
process–methods and tools, which is composed of the two
dimensions of research process and methods and tools. The
left view shows the quadrant of methods and tools–think tank
orientations, which consists of two dimensions of methods
and tools and think tank orientations. The front, top, and left
views of the model are described in detail below to further
understand the 3D theoretical model of think tank DIIS.

2 Front view of the 3D theoretical model of
think tank DIIS
From the front view of the 3D theoretical model of think
tank DIIS (Figure 2), in the research on think tanks, the four
links of DIIS should be carried out in the context of practical
think tank problems and oriented by Problem, Evidence, and
Science.

2.1 Process of Problem-oriented think tank DIIS
research
Comprehensive think tank research should be conducted
with problem characteristics to provide strong support for
decision-making activities. Problem-oriented think tank DIIS
research generally follows the four links of the DIIS theory
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Figure 2 Front view of the 3D theoretical model of think tank
DIIS: quadrant of research process–think tank orientations
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and methodology (Data–Information–Intelligence–Solution),
which correspond to the four links of problem refining–
problem analysis–problem integration–problem solving.
(1) Problem-oriented data collection: Data relevant to the
problem are collected. Then, the problem to be studied is
decomposed into multiple subproblems based on disciplines,
corresponding to problem refining.
(2) Problem-oriented information disclosure: The relevant
data are organized and analyzed. Then, in-depth studies are
carried out on the decomposed subproblems, and a preliminary solution is created, corresponding to problem analysis.
(3) Problem-oriented comprehensive judgment: The preliminary solutions of subproblems are systematically integrated and expert opinions are integrated for judgment,
corresponding to problem integration.
(4) Problem-oriented solution formation: Based on the
above links, solutions are created for different scenarios and
this step corresponds to problem solving.

(2) Evidence-oriented information disclosure: (i) Information objectivity: In the research process, it is necessary to
ensure that the original information is not confounded with
subjective perception. (ii) Information correlation: The relationships between the current study and existing studies
should be clarified, and the similarities and differences between current and existing studies should be explained. (iii)
Information timeliness: Information should be continuously
updated to avoid being obsolete.
(3) Evidence-oriented comprehensive judgment: (i) Professional judgment: The selected judgment experts should
have great research experience and reputation in the professional fields involved in the topic. (ii) Comprehensive
judgment: Omni-directional and multi-perspective judgment
on the problem should be conducted in combination with
multi-disciplinary knowledge.
(4) Evidence-oriented solution formation: (i) Solution
feasibility: The solution should meet the actual needs, provide relevant insights and suggestions based on the research
results, be logical and evidence-based, and give appropriate
instructions to ensure appropriate application of the solution.
(ii) Solution rigorousness: The solution should be created in a
logical manner, and the research methods should be selected
in a scientific way. (iii) Solution reliability: The evidencebased solution should be effective in practical application.

2.2 Process of Evidence-oriented think tank DIIS
research

Think tank research process should be well-founded, and
the findings must be supported by relevant data and scientific
evidence. The Evidence-oriented think tank DIIS research
ensures the high-quality study in the whole process of the
four links of DIIS theory and methodology, and the details are
described as follows.
(1) Evidence-oriented data collection: (i) Data reliability:
The data and information need to stand the test, and it is
necessary to ensure the authority of first-hand data and the
verifiability of second-hand data. (ii) Data authenticity: The
data sources should be clearly stated; the basis of quantification should be well-established and reasonable; the collection
of subjective data should be based on sufficient evidence. (iii)
Data consistency: Data should be properly screened and
processed, and data storage, extraction, and use should be
standardized and logical (self-consistent, compatible, and
non-contradictory).

2.3 Process of Science-oriented think tank DIIS
research
Think tank research should follow objective laws, and
systematic study on the problems should be conducted. The
science-oriented think tank DIIS research is based on the four
links of DIIS theory and methodology to ensure the scientificity in the whole process, and the details are described as
follows.
(1) Science-oriented data collection: (i) Data accuracy:
Data should be correct and accurate. (ii) Data rationality: The
coverage of data sampling process should be comprehensive,
structured, and systematic, and the obtained data samples
should be representative and random. (iii) Data completeness: Data and information collection should be comprehensive, and supplementation of missing data should be fully
rationalized.
(2) Science-oriented information disclosure: (i) Information comprehensiveness: The problem should be comprehensively analyzed through the integration of
multi-disciplinary and multi-field information. (ii) Information applicability: The information should be applicable to
different conditions, methods, and scenarios of the studied
problem. (iii) Information rationality: The information extraction methods should suit the research problem and purpose; new or existing methods can be used for information
disclosure, and the rationality and advantages of the selected
methods should be explained.
(3) Science-oriented comprehensive judgment: (i) Systematic judgment: The problem should be comprehensively
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judged from a systematic perspective. (ii) Independent
judgment: Biases in research due to relationships with customers or funding units should be avoided. (iii) Balanced
judgment: Stakeholder analysis by weighing pros and cons
should be conducted to strike a balance between competing
standpoints.
(4) Science-oriented solution formation: (i) Solution idea:
Solutions with innovative ideas should be provided. (ii) Solution prospect: Solutions should be forward-looking and
they should integrate the trend of future development. (iii)
Solution scientificity: Solutions should be robust with the
uncertainties that affect the effectiveness of solutions taken
into consideration; solutions in different scenarios should be
analyzed by altering assumptions to enhance the persuasion
of solutions.

I

3 Top view of the 3D theoretical model of
think tank DIIS

collection uses methods such as web crawler to acquire public data from the Internet or data generated by user behavior,
and secondary processing is performed according to certain
rules and screening criteria to maximize the value of the
network data. (ii) Database search tools: These tools are used
to retrieve professional data from bibliographic, patent, and
economic databases. For example, bibliographic databases
include Web of Science, Scopus, and CNKI. Patent databases
include those of the National Intellectual Property Administration of China, United States Patent and Trademark Office, European Patent Office, and Derwent World Patents
Index. Economic databases include those of World Bank,
World Trade Organization, Bank for International Settlements, Global Economic Indicators, and Federal Reserve.
(2) Quantitative analysis methods and tools for information disclosure: (i) Factor analysis method: This method
simplifies the study and interpretation of complex multivariate problems by revealing the internal relationships of factors, identifying the main factors, and highlighting the
essential correlations among factors. (ii) Set pair analysis
method: This method quantitatively depicts the certainty and
uncertainty of two sets from three aspects: identity, discrepancy, and contrary. Certainty and uncertainty interconnect,
influence, and restrict each other, or transform to each other
under some conditions. (iii) IBM tools: IBM DB2 Intelligent
Miner, for example, is a data mining and visualization tool
that can perform the selection, transformation, mining, and
interpretation of data. (iv) SAS tools: One example is the
SAS Text Miner, which is a data mining tool that can transform structured data and unstructured documents into numerical expressions.
(3) Quantitative analysis methods and tools for comprehensive judgment: (i) Scatter degree method: This method
highlights, maximizes, and evaluates the overall differences
among study objects. (ii) Set value iteration method: This
method finds a series of approximate solutions based on
preliminary estimates, and it is an extension of classical statistics and fuzzy statistics.
(4) Quantitative analysis methods and tools for solution
formation: (i) Multi-attribute decision-making method:
Based on existing decision-making information, this method
evaluates a set of candidate solutions in a certain way, from
which the optimal solution is selected or the solutions are
ranked. (ii) Causality analysis method: This method selects
important influencing factors by analyzing the causes of
problems and makes decisions based on the causality in the
development and changes of study objects.
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From the top view of the 3D theoretical model of think
tank DIIS (Figure 3), appropriate quantitative, qualitative,
and comprehensive methods and tools should be selected for
the study of think tanks, and a systematic study of the four
links of DIIS theory and methodology should be performed.
Clearly, think tank DIIS theory and methodology systematically encompass existing methods and tools of quantitative,
qualitative, and comprehensive analytical methods, which
facilitates related in-depth and systematic analyses and study.
Some commonly used methods and tools for quantitative,
qualitative, and comprehensive analyses are listed below for
better understanding.

Figure 3 Top view of the 3D theoretical model of think tank
DIIS: quadrant of research process–methods and tools

3.1 Quantitative analysis methods and tools for
think tank DIIS research
(1) Quantitative analysis methods and tools for data collection: (i) Network data collection methods: Network data

3.2 Qualitative analysis methods and tools for
think tank DIIS research
(1) Qualitative analysis methods and tools for data collection: (i) Questionnaire survey method: It is a survey method
that indirectly collects data and information in the written
form and acquires information by distributing questionnaires
and collecting the opinions of respondents on questions. (ii)
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method employs the utility theory of value to quantify the
attitude of decision-makers in the face of risks, based on
which decisions are made.
(3) Comprehensive analysis methods and tools for comprehensive judgment: (i) Science map method: Through the
scientific induction, organization, and analysis of a large
volume of scientific and technological literature and related
data, the results are mapped to show the development processes and structural relationships of scientific knowledge. (ii)
Trend extrapolation method: It is a method for predicting future development trends based on past and present conditions,
which is used for forecasting the development of science and
technology, economy, and society.
(4) Comprehensive analysis methods and tools for solution
formation: (i) Fuzzy comprehensive evaluation method:
Qualitative assessment can be transformed into quantitative
assessment through the membership of fuzzy theory. Fuzzy
comprehensive evaluation results are produced based on the
memberships of research objects. Accordingly, solutions are
ranked or optimal solutions are selected. (ii) Model comparison method: The study object is compared with an optimal
object to analyze the advantages and disadvantages of the
study object; areas that need to be improved are identified
and a set of specific policy recommendations are formulated.
(iii) Social network analysis method: With graph theory and
matrix approach adopted, social relationship structures and
attributes are analyzed and visualized to identify the key
nodes for solving problems.

3.3 Comprehensive analytical methods and tools
for think tank DIIS research

From the left view of 3D theoretical model of think tank
DIIS (Figure 4), appropriate methods and tools should be
selected to study the think tank oriented by Problem, Evidence, and Science, and the details are described as follows.
(1) Problem-oriented methods and tools: In a Problemoriented approach, think tank research requires a rational
selection of three types of methods and tools based on problem characteristics. For example, when a think tank research
problem has specific and quantifiable objects and clear concepts, appropriate quantitative methods and tools can be
selected for the research. When a think tank research problem
has abstract objects that can be described in text and ambiguous concepts, appropriate qualitative methods and tools
can be selected for the research. When a think tank research
problem is suitable for both quantitative and qualitative
analyses, appropriate comprehensive analysis methods and
tools can be selected for the research.
(2) Evidence-oriented methods and tools: In an Evidenceoriented approach, think tank research should use the three
types of methods and tools to provide corresponding evidence as well as solid arguments and strong support for the
results. For example, quantitative analysis methods and tools
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Personal interview survey method: It is a survey method in
which the investigator collects the opinions of respondents by
personal interviews. (iii) Online interview survey method: It
is an Internet-based interview method, in which interviewees
are investigated by communicating via different network
media to acquire relevant data and information.
(2) Qualitative analysis methods and tools for information
disclosure: (i) Analogy learning method: The similarities and
differences of a class of objects are systematically learned by
analogy and classification, so as to quickly complete the
learning of such objects. (ii) Case study method: Valuable
common laws and key characteristics are extracted from a
large number of previously reported cases, which are integrated and processed to yield new cognition of the research.
(3) Qualitative analysis methods and tools for comprehensive judgment: (i) Game method: Participants adjust their
behavior by speculating the mind and possible actions of
other players, finally achieving an optimal strategic portfolio
for all the players through a series of game analyses. (ii)
Delphi method: It is a method in which judgment of problems
is based on expert knowledge and experience, which requires
several rounds of inquiry and feedback to gradually for the
agreement of the opinions of experts, and finally to yield a
consistent collective judgment.
(4) Qualitative analysis methods and tools for solution
formation: (i) Expert review method: This is a qualitative
method in which experts in relevant fields analyze, predict,
and evaluate, based on the past, present, and future development of the research object. (ii) Scenario analysis method:
This method predicts and compares possible future situations
and consequences by creating different hypothetical scenarios, so as to maximize the possibility of making optimal
decisions.

(1) Comprehensive analysis methods and tools for data
collection: (i) Text clustering method: Documents are divided
into several categories through machine learning to maximize
the similarity of document content in the same category and
minimize the similarity of document content in different
categories. (ii) Information extraction method: Specific information is extracted from text by machine learning and
natural language processing, and described in a structured
form for data query and analysis.
(2) Comprehensive analysis methods and tools for information disclosure: (i) Analytic hierarchy process method:
Through the comparison of importance between paired indicators, a judgment matrix is established to obtain the
weights reflecting the importance of different solutions,
which is used as the basis for the evaluation and selection of
solutions. (ii) Patent map method: The patent information
relevant to the target technology is processed and analyzed,
and the data are illustrated in a map to show the pattern of
technology distribution. (iii) Utility function method: This

4 Left view of 3D theoretical model of think
tank DIIS
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specific conditions of research subjects to ensure the scientific and rational think tank research.

5

Conclusions

The think tank DIIS theory and methodology explore the
general rules of think tank research, systematically analyze
the research process, and provide important scientific support
for such research in China. For further exploration of the
systematic methodology of think tank research, in this paper,
we first analyze the three dimensions of research process,
think tank orientations, and methods and tools, and propose a
3D theoretical model of think tank DIIS based on the DIIS
theory and methodology. We also analyze in depth the front,
top, and left views of this model. The front view shows the
process of think tank DIIS research oriented by Problem,
Evidence, and Science. The top view shows the quantitative,
qualitative, and comprehensive methods and tools for the
process of think tank DIIS research. The left view shows the
methods and tools oriented by Problem, Evidence, and Science. We hope to promote the rational development and
high-quality research outputs of think tanks in China through
the investigation into 3D theoretical model of think tank DIIS
and to provide a theoretical reference for the construction of
new think tanks with Chinese characteristics.
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can be used to generate evidence for the collection, storage,
refining, and use of data and information. Qualitative analysis
methods and tools can be used to gather evidence for intelligent judgment, thinking logic, and cognitive results of the
cognitive subjects. Comprehensive analysis methods and
tools can be used to form cognitive judgment evidence that
integrates the objective information and subjective cognition
of research objects.
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